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(57) [Abstract] 
[Objective] 

When forming contact hole or other connecting hole making 
use of etching stopper layer, unnecessary spreading of the 
connecting hole is controled, room of processing top layer 
metallization layer manufacturing method of the 
semiconductor device which it tries to be able to come off is 
offered. 

[Constitution] 

SiN (Or Si0 2 ) film 9 which becomes etching stopper on 
semiconductor substrate 12 where the diffusion layer 5 was 
formed is formed, silicate glass film 6 (BPSG film ) of 
impurity content is formed,on this film 6, resistance etching 
mask 10 (resist ) which possesses opening in the portion other 
than contact portion for diffusion layer 5 is formed, until SiN 
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exposes glass film 6 which is exposed in opening with 
anisotropic etching , the etching it does, forms Sioxidized film 
7, Doing planarization, etching doing glass film 6 which is 
exposed with the selective etching etching doing SiN film etc 
of contact portion and exposing the diffusion layer 5, it forms 
electrode lead 8 which contact is done in diffusion layer 5 
whichit exposes. 




2 WSiSI 

3 hmm 

6 &&@ 
6 BPSCS 
7 

10 t/5>* h 

12 ^sj#ss (£";3>s© 



Claims 
[!f#H l] 

*r4»x^>y7*££»fi£*4xg£. 



[Claim(s)] 
[Claim 1] 

step 0 which forms silicon nitride film on semiconductor 
substrate where diffusion layer wasformed 

step 0 which forms resistance etching mask which possesses 
opening in portion other than contact portion for 
aforementioned diffusion layer on the step 0 aforementioned 
silicate glass film which forms silicate glass film of impurity 
doped 

Until aforementioned silicon nitride film exposes silicate 
glass which is exposed inaforementioned opening with 
anisotropic etching etching step 0 which isdone 

step 0 which forms silicon oxide film, does planarization 

stepo which silicate glass film which is exposed with 
selective etching etching isdone 
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Specification 
[0001] 

MOS M1t®»)<D9Att&tLTm 

[0002] 

Kicjsi^r . aa**aiB«a>*^h« sal* 



etching doing silicon nitride film of aforementioned contact 
portion, step Q whichexposes aforementioned diffusion layer 

manufacturing method Q of semiconductor device which 
possesses step which forms electrode lead which contact is 
done in aforementioned diffusion layer which it exposesand 
makes feature 

[Claim 2] 

stepo which forms silicon oxide film on semiconductor 
substrate where diffusion layer was formed 

step 0 which forms resistance etching mask which possesses 
opening in portion other than contact portion for 
aforementioned diffusion layer on the step, aforementioned 
silicate glass film which forms silicate glass film of impurity 
doped 

Until aforementioned silicon oxide film exposes silicate glass 
which is exposed inaforementioned opening with anisotropic 
etching etching step, which isdone 

step 0 which forms silicon oxide film, does planarization 

step 0 which silicate glass film which is exposed with 
selective etching etching isdone 

etching doing silicon oxide film of aforementioned contact 
portion, step e whichexposes aforementioned diffusion layer 

manufacturing method a of semiconductor device which 
possesses step which forms electrode lead which contact is 
done in aforementioned diffusion layer which it exposesand 
makes feature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards manufacturing method of 
semiconductor device. 

It can utilize this invention, as manufacturing method of 
semiconductor device (for example MOS integrated circuit ) 
which for example narrowing integration is done. 

[0002] • 

[Prior Art And Problems To Be Solved By The Invention] 

From until recently self-aligning contact is devised as method 
which actualizes microscopic electrode lead contact in field 
for example MOS integrated circuit of semiconductor device. 

As in one of formation method, isotropy etching is done in 
order to do contact formation etching, there is a technique 
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which uses silicon nitride film etc as the etching stopper of 
this time. 

As for this, selectivity of silicon nitride film which is made 
silicon oxide film and the etching stopper which are used for 
insulator film between metallization layer comesoff largely, it 
has utilized . 

[0003] 

But in that case, as in Figure 12 shown with especially symbol 
A, the side etching occurs in interlayer insulation film 7, 
problem that occurs opening area of the contact hole becomes 
unnecessarily large, with that. 

Because of this, after contact hole forming, margin of 
processing the top layer metallization layer when top layer 
metallization layer is formed becomes small. 

[0004] 

Furthermore in Figure 12, as for symbol 1 polysilicon 
membrane, as for2 as for WSifilrru 3 with offset oxidized 
film, poly side gate structure is formed with these. 

svmbol 4 is sidewall. 

symbol 5 is diffusion layer. 

As for symbol 6 as for BPSG film* 7 as though contact hole 
la which is formedhere with insulator film between 
metallization layer, is figure itspreads. 

[0005] 

[Objective] 

It is something which this invention, room of processing top 
layer metallization layer triesvvill control unnecessary 
spreading of contact hole or other connecting hole, to offer 
manufacturing method of semiconductor device which it tries 
to be able to come off. 

[0006] 

{means in order to achieve objective } 

As for invention of Claim 1 of this application, Until 
aforementioned silicon nitride film exposes silicate glass 
which is exposed inaforementioned opening with steps 
anisotropic etching which forms resistance etching mask 
which possesses opening in portion other than contact portion 
for theaforementioned diffusion layer on step 0 
aforementioned silicate glass film which forms the silicate 
glass film of step Q impurity doped which forms silicon 
nitride film on semiconductor substrate where diffusion layer 
was formed step Q silicon oxide film which etching is done is 
formed, etching doing silicon nitride film of step 0 
aforementioned contact portion which the silicate glass film 
which is exposed with step D selective etching which does 
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[0009] 
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planarization etching is done, with manufacturing method of 
semiconductor device which step 0 which exposes 
theaforementioned diffusion layer possesses step which forms 
electrode lead which contact is done in aforementioned 
diffusion layer which is exposed and makes feature, it is 
something which because of this achievesabove-mentioned 
objective. 

[0007] 

As for invention of Claim 2 of this application, Until 
aforementioned silicon oxide film exposes silicate glass 
which is exposed inaforementioned opening with stepo 
anisotropic etching which forms resistance etching mask 
which possesses opening in portion other than contact portion 
for theaforementioned diffusion layer on stepo 
aforementioned silicate glass film which forms the silicate 
glass film of step 0 impurity doped which forms silicon oxide 
film on semiconductor substrate where diffusion layer was 
formed step Q silicon oxide film which etching is done is 
formed, etching doing silicon oxide film of step Q 
aforementioned contact portion which the silicate glass film 
which is exposed with step a selective etching which does 
planarization etching is done, with manufacturing method of 
semiconductor device which stepo which exposes 
theaforementioned diffusion layer possesses step which forms 
electrode lead which contact is done in aforementioned 
diffusion layer which is exposed and makes feature, it is 
something which because of this achievesabove-mentioned 
objective. 

[0008] 

[Working Principle] 

According to this invention, forming resistance etching mask 
which possessesopening in portion other than contact portion 
for diffusion layer on silicate glass film,this etching to do 
silicate glass in mask, forming silicon oxide film, to do 
planarization, because etching it tried to do silicate glass film 
which it exposesafter that with selective etching , preventing 
unnecessary spreading of contact, semiconductor device can 
be produced. 

[0009] 

[Working Example(s)] 

Below, Working Example of this invention is explained. 

However, is obvious thing, but this invention is not something 
which receiveslimitation with Working Example below. 

[0010] 

Working Example 1 
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this working example being something regarding 
improvement of manufacturing method of semiconductor 
device, especially, is something which offers manufacturing 
method of the semiconductor device which improves 
electrode lead contact section for diffusion layer. 

While referring to Figure 1 and Figure 2 or Figure 9 below, 
you explain the this working example. 

[0011] 

Figure 1 is something which shows structure after contact 
sectionforming of semiconductor device which relates to this 
working example with sectional view. 

In Figure 1, as for symbol 1 polysilicon membrane, as for 2 as 
for the WSi film * 3 with offset oxidized film, gate structure is 
formed with these. 

symbol 4 is side wall. 

symbol 5 is diffusion layer. 

As for symbol 6 as for BPSG film* 7 with insulator film 
between the metallization layer, contact hole which is a 
connecting hole la here is formed. 

[0012] 

Figure 2 or Figure 9 is sectional view which shows production 
step of MOS type semiconductor device with this Working 
Example . 

[0013] 

Regarding this working example, step which forms silicon 
nitride film 9 on semiconductor substrate 12 where diffusion 
layer 5 was formed and (Figure 2 ), step which forms silicate 
glass film 6 (Here BPSG film )of impurity doped and (Figure 
3 ), on this silicate glass film 6, step which forms 
theresistance etching mask 10 (Here resist ) which possesses 
opening in portion other than contact portion for diffusion 
layer 5 (Figure 3 ), Until aforementioned silicon nitride film 3 
exposes silicate glass 6 which is exposed inaforementioned 
opening lllth anisotrof&fitfching step which silicate glass film 
6 (Figure 6 )which is exposed step which step which etching 
is done (Figure 4 ), forms silicon oxide film 7, does 
planarization (Figure 5 ), with selective etching etching is 
done(Figure 7 ), etching doing silicon nitride film of 
aforementioned contact portion, step which exposes diffusion 
layer 5 (Figure 8 ), It is something which possesses step and 
(Figure 9 ) which form the electrode lead 8 which contact is 
done in diffusion layer 5 which it exposes. 

[0014] 

Furthermore details as shown in Figure 2 regarding this 
working example, through gate oxide film on silicon substrate 
12, form gate electrode with polysilicon membrane 1 and the 



Page 7 Paterra Instant MT Machine Translation 



JP1996181121A 



?—h*m±iatz.titmftizA*—^&ijt$ 

*l£ CVD ->'Ja>&<bK 3 A<«Jf 3*1X1 
C*i&*«£3f-7-fe?hBfl:K©«Bl::tt CVD 

5/u=i>aftai=j:ft-y--f k^*— ;u 4 

■So 

H 9 £ CVD I CHt ^fi£"TS 
[0015] 

[0016] 

K)6 ^»^i£-r^o 

[00 17] 

^CD^H 4 [C^-fJ BPSC R 6 C^S^ttx 
^^■>^(RIE)*fT3. 

ZZV BPSG R 6 (DX^>^ 140 4 iZ^t^ 
K+^-fe'yHBfcK 3 ±<0*>'j3>BfcH 9 

[0018] 
[0019] 

;u-7K l J^>i)*i:l=«fcy 3 Faft*fT5o 
[0020] 

^(D&H 7 ICSfI" <fc5C: BPSG IB 6 0l7f> 



1996-7-12 

WSifilm 2 (poly side structure ). 

CVD silicon oxide film 3 which pattern formation is done 
simultaneously with this to on the gate electrode is laminated, 
(This is called offset oxidized film. ). 

In these electrode and side wall of offset oxidized film 
sidewall 4 is formed with the CVD silicon oxide film . 

After that source, drain diffusion layer 5 is formed with ion 
implantation of impurity. 

silicon nitride film 9 is formed with CVD after that as etching 
stopper film. 

[0015] 

step to here, when in Prior Art, is similar. 
[0016] 

After that as shown in Figure 3, boron phosphorus silicate 
glass film (BPSG film ) 6 is formed as the impurity content 
silicate glass. 

After that in order with same size (0.3 - 0.5;mu m ) as contact 
hole, to become thekind of structure which is shown in Figure 
3, resist patterning is done with the lithography , resist mask 
10 is formed. 

[0017] 

After that as shown in Figure 4, anisotropic etching (RJE ) of 
BPSG film 6 is done. 

Here etching of BPSG film 6 as shown in Figure 4, etching 
tries todo to silicon nitride film 9 on offset oxidized film 3. 

After that resist mask 10 peeling is done. 
[0018] 

After that as shown in Figure 5, silicon oxide film is formed 
as insulatorfilm 7 between metallization layer. 

It forms silicon oxide film here with bias ECR-CVD method . 

silicon oxide film which film formation is done has film 
quality which almost is notdifferent from thermally oxidized 
film with this bias ECR-CVD , you understand . 

[0019] 

After that as shown in Figure 6, planarization is done with 
CMP (chemical * mechanical * polish )etc. 

[0020] 

After that as shown in Figure 7, etching of BPSG film 6 is 
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[0021] 



£v'Ja>S*b« 9 (Z)R*ttx^>y(RiE)* 

[0022] 

HF lz«fc£Sftx-/*>>/£fr5c4:i:: < fc 

[0023] 

x^^>^B#<©-7-v>A<*t<3&:-5 % 

[0024] 



*ic±aa*nfi^ i (0S6»«ssj6w 2 tux. 

[0025] 



1 T*l4x^>^7,h^/NtLTv'J=i> 

Xh^tLTH 10 lc^1\fc?Kv'J:3>gMb« 
11 £{£ffl"f3o 



done. 

etching of BPSG film 6 uses anhydrous HF selective etching 
process here. 

Because BPSG film is film of moisture absorption, reacting 
with anhydrous HF,etching advances, but as for silicon oxide 
film 7 which was formed with the bias ECR-CVD method 
etching does not advance, (Concerning this fact, it is a 
verification end in detail in this inventor ). 

Because of this as for shape after etching like Figure 7 only 
BPSG film 6 is done selectively etching. 

In addition it becomes without either contact hole la opening 
unnecessarilylargely. 

[0021] 

After that as shown in Figure 8, anisotropic etching (R1E ) of 
silicon nitride film 9 which isexposed in contact portion is 
done. 

It does etching condition of silicon nitride film in this case, 
with condition where the selectivity of silicon oxide film 
comes off largely. 

[0022] 

Be able to form contact hole without enlarging unnecessarily 
above, with this working example by in contact hole etching 
doing selective etching with anhydrous HF , 
theaforementioned conventional problem is solved. 

[0023] 

According to this working example, because contact hole 
does not spread tounnecessary largely, processing top layer 
metallization layer is likely to do. 

Concretely margin of lithography patterning of top layer 
metallization layer becomes large, because margin at time of 
etching of top layer metallization layer becomes large, 
canmake fogging portion of top layer metallization layer for 
this contact hole small, room occurs in the design of top layer 
metallization layer, or other effect is acquired. 

[0024] 

Working Example 2 

While next referring to Figure 10 and Figure 1 1 with modified 
example of theabove-mentioned Working Example 1 as 
Working Example 2, you explain. 

[0025] 

With Working Example 1 silicon nitride film was used as 
etching stopper, but as with this working example shown in 
Figure 10 as etching stopper, silicon oxide film 1 1 is used. 
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StE 12±l=5/Un>»ftK ii -sxs 
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mm&m siz^whtzmEmmztefli 
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[0029] 
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'-UrhS (BPG)M*ffll^r*lfiLfco X 



It formed this silicon oxide film 1 1, with bias ECR-CVD 
method . 

Or anneal doing silicon oxide film which was formed with 
LP-CVD it ispossible also to form. 

structure after interlayer insulation film 7 forming is shown in 
Figure 10, structure after top layer metallization 8 forming is 
shown in Figure 11. 

[0026] 

It is not different from Working Example 1, concerning other 
formation method, but itmeans that insulator film 7 between 
metallization layer just same film thickness as silicon oxide 
film 1 1 etching is done, at time of etching (With Working 
Example 1 suitable to silicon nitride film etching of Figure 8 ) 
of silicon oxide film 1 1 of contact portion. 

[0027] 

Therefore regarding this working example 2, as shown in 
Figure 1 1, as for insulatorfilm 7 between metallization layer it 
is necessary to form beforehand that muchthickly. 

In Figure 10 thickness before etching is shown with Ti , in 
Figure 1 1 thickness after etching is shown with T 2 . 

Equal to amount of difference Ti -T 2 , is case that it has 
thenecessity to form thickly. 

[0028] 

Namely this working example until on step Q aforementioned 
silicate glass film 6 which forms silicate glass film 6 (Here 
BPSG film ) of step 0 impurity doped which forms silicon 
oxide film 1 1 on semiconductor substrate 12 where the 
diffusion layer was formed, aforementioned silicon oxide film 
1 1 exposes silicate glass 6 which isexposed in aforementioned 
opening with step Q anisotropic etching which forms 
theresistance etching mask 10 which possesses opening in 
portion other than the contact portion for diffusion layer 5 
step 0 silicon oxide film 7 which etching is done is formed, 
step which silicate glass film which is exposed with stepo 
selective etching which does planarization etching is done 
(Figure 10 ) with, etching doing silicon oxide film 7 of 
theaforementioned contact portion, step Q which exposes 
diffusion layer 5 it issomething which possesses step (Figure 
1 1 ) which forms electrode lead 8 which the contact is done in 
aforementioned diffusion layer 5 which is exposed. 

[0029] 

modified example 

Above concerning both of Working Example 1 and Working 
Example 2 which is explained, in placeof boron phosphorus 
silicate glass (BPSG ) film, it executed making use of 
phosphorus silicate glass (PSG ) film* boron silicate glass 
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(BPG ) film. 

Because of this similar effect acquired. 

It was similar concerning other impurity content glass. 

[0030] 

In addition with above-mentioned Working Example contact 
hole which^sS^afl$tfflfa^v5indow of photoresist pattern 
making use of sidewall equipped MOS transistor of CVD 
silicon oxide film thecase where between gate electrode it 
forms with self-aligning was explained,but when it 
accumulates forms MOS transistor which does not have this 
kindof sidewall, this invention is effective. 

In that case contact electrode lead gate electrode and as for 
situation which shunting is done has necessity to prevent 
properly. 

For that cover it does with thermally oxidized film of for 
example gate electrode. 

In addition various deforming gist in range which does 
notdeviate, it can execute this invention. 

[0031] 

[Effects of the Invention] 

As above explained, according to this invention, you 
controled unnecessary spreading of contact hole or other 
connecting hole, room of processing top layer metallization 
layer manufacturing method of semiconductor device whichit 
tries to be able to come off it is offered you were possible. 

[Brief Explanation of the Drawing(s)] 

[Figure I] 

It is a figure which shows basic structure of Working 
Example 1 of this invention. 

[Figure 2] 

It is a figure which shows step of Working Example 1,(1). 
[Figure 3] 

It is a figure which shows step of Working Example 1, (2). 
[Figure 4] 

It is a figure which shows step of Working Example 1, (3). 
[Figure 5] 

It is a figure which shows step of Working Example 1, (4). 
[Figure 6] 

It is a figure which shows step of Working Example 1, (5). 
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[Figure 7] 

It is a figure which shows step of Working Example 1, (6). 
[Figure 8] 

It is a figure which shows step of Working Example 1, (7). 
[Figure 9] 

It is a figure which shows step of Working Example 1, (8). 
[Figure 10] 

It is a figure which shows step of Working Example 2, (1). 
[Figure 1 1] 

It is a figure which shows step of Working Example 2, (2). 
[Figure 12] 

It is a basic structure of Prior Art and a figure which shows its 
problem. 

[Explanation of Symbols in Drawings] 
1 

polys i I icon membrane 
10 

resist 
11 

silicon oxide film 
12 

semiconductor substrate (silicon substrate ) 
2 

WSifilm 
3 

offset oxidized film 
4 

side wall 
5 

diffusion layer 
6 

BPSG film 
7 

Insulator film between metallization layer 
8 
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Drawings 
[Hi] 



top layer metallization layer 
9 

silicon oxide film 
[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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[Figure 1 1] 
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